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ABSTRACT: 

PURPOSE: To reduce the influence by the wear of a photoreceptor with a 
simple structure. 

CONSTITUTION: A charging means 1 1 for charging the surface of a 
photoreceptor 10, an AC power source for supplying an AC current to the 
charging means, a DC power source 14 for supplying a DC current to the 
charging 

means 1 1 in superposition to the AC current, a control means 21 for controlling 
the DC power source 14 on the basis of detection signals from a voltage 
detecting means 17 and a current detecting means 18, and an environment 
detecting means 19 for detecting temperature and humidity and outputting these 
detection signals to the control means 21 are provided. Thus, the change of 
charge potential by deterioration of the photoreceptor can be prevented. 
Further, since the control is conducted on the basis of detection signals such 
as temperature and humidity from the environment detecting means, the 
fluctuation of impedance of the charging means by the influence of temperature 
and humidity can be prevented. 
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[JP,05-181350,A] 
* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for electrophotography-type image 
formation equipment, and relates to the electrification equipment charged in the front 
face of the photo conductor. 
[0002] 

[Description of the Prior Art] In conventional image formation equipment, in degradation 
of a photo conductor, i.e., a photo conductor, the thickness of a surface electrification 
layer became thin by the increment in printing number of sheets, and in order to prevent 
that electrification potential changes with this, values, such as a current supplied to an 
electrification means, needed to be adjusted. Here, the capacity CO which can be charged 
on a photo conductor front face is calculated from a degree type in an ideal condition. 
CO =(epsilon0 epsilonS / 10) A (formula 1) 

epsilon 0 [ however, ] ~ the dielectric constant in a vacuum, and epsilonS - a ratio ~ the 
insulating layer thickness on the front face of a photo conductor and A of the dielectric 
constant in a vacuum and 10 are the surface areas of an insulating layer. Moreover, the 
electrical potential difference V0 charged on the photo conductor front face is called for 
from a degree type. 
V0 =I/(2omegaC0) (formula 2) 

However, I is a current value and omega is the angular velocity of alternating current, this 
(formula 2) — from V0 changes with the current values of the flowing current so that it 
may understand. Therefore, if a current value is fixed, V0 can be kept constant, but if said 
insulating layer is worn out and the thickness 10 becomes thin, electrification capacity 
will increase from CO so that the above (formula 1) may show. Thus, if electrification 
capacity becomes larger than CO, an electrification electrical potential difference will 
become smaller than V0 so that the above (formula 2) may show. For this reason, in order 
to maintain an electrification electrical potential difference to V0, the current value I in (a 
formula 2) needs to be amended. 

[0003] And as a conventional example which is going to perform such amendment, there 
are some which were carried by JP,63-36336,Y, for example. By making it lower the 
surface potential of a photo conductor at the time of surface potential detection of a photo 
conductor, this conventional example tends to mitigation-ize the burden of surface 
potential detection equipment or the cleaning section. 
[0004] 



[Problem(s) to be Solved by the Invention] However, if it is in such conventional 
electrification equipment, although the burden is mitigation-ized, it has the problem that 
enlargement must be caused for the tooth space while surface potential detection 
equipment itself is expensive too. Then, it is making for this invention to solve the above- 
mentioned trouble into the technical problem. 
[0005] 

[Means for Solving the Problem] An electrification means by which this invention is 
charged in the front face of a photo conductor in order to solve the above-mentioned 
technical problem, The AC power supply which supplies alternating current to this 
electrification means, and the DC power supply which are overlapped on said 
electrification means with said alternating current, and supply a direct current, An 
electrical-potential-difference detection means to detect an electrical potential difference, 
a current detection means to detect a current, and the control means that controls said DC 
power supply based on the detecting signal from said electrical-potential-difference 
detection means and a current detection means, It considers as the configuration equipped 
with an environmental detection means to detect temperature, humidity, etc. and to output 
this detecting signal to said control means. 
[0006] 

[Function] According to the electrification equipment of such a configuration, when AC 
power supply and DC power supply superimpose and supply alternating current and a 
direct current to an electrification means, and a control means controls DC power supply 
based on the detecting signal from an electrical-potential-difference detection means and 
a current detection means, and the insulating layer of a photo conductor is worn out and it 
becomes thin, it can prevent that electrification potential changes. Moreover, since a 
control means performs said control based on detecting signals, such as temperature from 
an environmental detection means, and humidity, it can prevent fluctuation of the 
resistance of the electrification means under the effect of temperature, humidity, etc. 
[0007] 

[Example] This invention is explained based on a drawing below. Drawing 1 is the 
functional block diagram of the electrification equipment corresponding to claim 1 of this 
invention. In drawing 1 , a sign 10 is a photo conductor and 1 1 is an electrification means 
by which the front face of a photo conductor 10 is charged. Moreover, signs 13 and 14 
are the AC power supply and DC power supplies which superimpose and supply 
alternating current and a direct current to the electrification means 1 1. An electrical- 
potential-difference detection means by which a sign 17 detects an electrical potential 
difference, a current detection means by which 18 detects a current, and 19 are 
environmental detection means to detect environmental temperature, humidity, etc. 21 is 
a control means which controls DC power supply 14, and this control means 21 performs 
said control action based on the detecting signal from the electrical-potential-difference 
detection means 17, the current detection means 18, and the environmental detection 
means 19. 

[0008] Drawing 2 - drawing 6 are drawings showing one example of the electrification 
equipment by this invention. In drawing 2 , a sign 30 is a photo conductor drum, and after 
an electrostatic latent image is formed of the optical system which is not illustrating this 
photo conductor drum 30 and development, imprint, and cleaning are performed for that 
electrostatic latent image with that rotation, that front face is charged with the 



electrification roller 31. As shown in the electrification roller 31 at drawing 3 , it is 
superimposed on the alternating current i from AC power supply 33, and a direct current 

10 from DC power supply 34, and they are supplied. It is the current detector which 
detects the current value of the current on which a sign 38 flows the inside of a circuit, 
and the environmental detector where 39 detects environmental temperature, humidity, 
etc., and 41 is a control circuit which controls DC power supply 34 to amend the current 
value of the output current from DC power supply 34. 

[0009] In such electrification equipment, resistance Rl and R2 is connected to the serial 
during the both-ends end between voltage drop before and after descent, and this 
resistance Rl is set to 2 M omega, and it sets R2 to 3 M omega. From DC power supply 
34, 5mA of the direct-current control current 10 shall be supplied (output), and the 
alternating current whose alternating voltage vO is 50V shall be supplied from AC power 
supply 33 (output). 

[0010] In drawing 2 , as for a current, an alternating current and a direct current are 
shunted in electrification roller 31 direction and the resistance Rl direction in an A point. 
The flow of a current is first seen about a direct current. In order to maintain a direct 
current 10 to 5mA at a certain time, supposing the total descent electrical potential 
difference V0 of a circuit shows 800V, resistance Rl and the current 12 which shunts 
toward R 2-way and flows will be searched for by the degree type. 
12 =V0/(R1+R2) =800/(5x106) 
= 0.16/103 (mA) (formula 3) 

Moreover, since the current II which shunts in the electrification roller 31 direction and 
flows is the part which **(ed) splitting from the whole current, it is searched for from a 
degree type. 

11 =10 -12 =(5/103)-(0.16/103) 
= 4.84/103 (mA) (formula 4) 

[001 1] Next, an alternating current is considered. Suppose that alternating voltage vO was 
fixed 50V, and the 2.5mA current il flowed to the electrification roller 3 1 and the photo 
conductor drum 30. If it thinks that the impedance of the photo conductor drum 30 is low 
enough to an alternating current, this current can be considered to be the current which 
flowed only a resisted part of the electrification roller 31. The resistance part R of the 
electrification roller 31 is called for by the degree type. 
R=v0/il =50/(2.5/103) 
= 20x103 =20 (kohms) (formula 5) 

The voltage drop part VR of the electrification roller 31 is called for by the degree type 
from (a formula 4) and (a formula 5). 
VR =1 One xR=(4.84/103) x (20x103) 
= 96.8 (V) (formula 6) 

[0012] And since the electrical potential difference VD charged to the photo conductor 
drum 30 should just lengthen a part for the voltage drop of said electrification roller 31 
from a part for said full voltage descent, it asks by the degree type. 
VD =V 0-VR =800-96.8=703.2 (V) (formula 7) 

Thus, if the insulating layer of the photo conductor drum 30 becomes thin by wear, since 
it will become smaller than the value, it is necessary to control the electrification 
electrical potential difference VD of the called- for photo conductor drum to keep constant 
the value of the electrification electrical potential difference VD. 



[0013] Then, while making the signal component which detects an electrical potential 
difference V0 from between resistance Rl and R2 input into a control circuit 41, the 
detecting signal which detected the current 10 which the current detector 38 outputs is 
made to input into a control circuit 41. Referring to the data table **** memorized, since 
these signal values will also change if the electrification electrical potential difference 
VD of the photo conductor drum 30 becomes small, a control circuit 41 controls DC 
power supply 34 based on said inputted signal, and controls the electrical potential 
difference to amend the current 10 outputted to a value which keeps the value of an 
electrical potential difference VD constant from DC power supply 34. 
[0014] By the way, the electrification roller 31 and the photo conductor drum 30 can be 
transposed to the equal circuit of Resistance R and Capacitor C as shown in drawing 4 . 
And since the resistance of the electrification roller 31 changes in response to the effect 
of environments, such as temperature and humidity, it can be regarded as variable 
resistance. Since the resistance value change of such an electrification roller 31 serves as 
disturbance of the above-mentioned control, it becomes possible [ preventing the effect 
by the above-mentioned disturbance and performing exact control of the electrification 
electrical potential difference of the photo conductor drum 30 ] by making it input into a 
control circuit 41 by making into a signal change of the temperature which the 
environmental detector 39 detected. 

[0015] For example, if nothing is done as Line a shows to drawing 5 , the electrification 
electrical potential difference of the photo conductor drum 30 will begin a fall from the 
700V till then, if imprint number of sheets exceeds 20,000 sheets, and will fall even to 
600 V at the 50,000th [ about ] sheet. However, it turns out that it falls only to 680-660V 
place even if imprint number of sheets becomes the 50,000th [ about ] sheet as Line b 
shows to drawing when the electrification equipment with which this invention was 
applied is used, but the effect by wear of the insulating layer of the photo conductor drum 
30 is reduced greatly. 

[0016] Drawing 6 is drawing showing experimental data in a table. In this experiment, 
temperature extracts the data of No.4-No.6 in the bottom 25 degrees C and whose 
humidity are 80% in the bottom 20 degrees C and whose humidity of the data of No.l- 
No.3 temperature is 30%. ON/OFF of the signal of the environmental sensor 39 is carried 
out from the exterior. It turns out that the electrification electrical potential difference of 
the photo conductor drum 30 does not fall so much from 700V, but the effect by wear of 
the insulating layer of the photo conductor drum 30 is greatly reduced also from this 
drawing. 

[0017] In addition, although the electrification roller was used as an electrification means 
in the above-mentioned example, the electrification means of a corona discharge type 
may be used. Moreover, although the photo conductor drum was used as a photo 
conductor in the above-mentioned example, a belt-type photo conductor may be used. 
[0018] 

[Effect of the Invention] When AC power supply and DC power supply superimpose and 
supply alternating current and a direct current to an electrification means according to 
this invention as explained above, a control means controls DC power supply based on 
the detecting signal from an electrical-potential-difference detection means and a current 
detection means, and the insulating layer of a photo conductor is worn out and it becomes 
thin, it can prevent that electrification potential changes. Moreover, since a control means 



performs said control based on detecting signals, such as temperature from an 
environmental detection means, and humidity, it can prevent fluctuation of the impedance 
of the electrification means under the effect of temperature, humidity, etc. Moreover, 
since surface potential detection equipment is not used like said conventional example, 
with an easy configuration, there is also little failure and a cost rise can also prevent it. 



[Translation done.] 



